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No A.F.R.O.T.C.? 



Go A.F.O.T.S. ! 


These letters stand for Air Force Officer Train- 
ing School— the gateway to an Air Force career 
for ambitious college men who didn’t have the 
chance to enroll in AFROTC. 

OTS is a tough course. But it’s a great oppor- 
tunity— one that may not always be available. 
If you’re within 210 days of graduation, we 
welcome your application now. We can’t guar- 
antee that we’ll be able to in a year. 

As an Air Force officer, you’ll be a leader on 


the Aerospace Team. You'll be serving your 
country while you get a flying headstart on 
an exciting career. 

The U.S. Air Force is at the forefront of every 
vital new technological breakthrough of the 
Aerospace Age. It sponsors one of the world’s 
most advanced research and development 
programs— and you can be part of it. 

OTS is open to both men and women. For 
information, see your local recruiter. 


U.S. Air Force 




Assignment: put more 
pep per pound into 
Ford -built engines 


Result: New family of lightweight powerplants . . . including a new 
V-8 that weighs 110 pounds less than the comparable V-8 it replaces 


In our search to provide good performance with lighter 
powerplants, Ford Motor Company engineers and 
foundrymen have pioneered new techniques that now 
let us cast our engine blocks with such precision that 
much lighter engines are made possible. 

New materials used to make cores and molds and new 
casting methods enable us to make engine parts with 
walls as thick as necessary— but no thicker. This 
eliminates weight of extra material which must be used 
to provide adequate strength with less precise casting 
methods. 

Reducing engine weight through precision casting 
means more performance per pound— and since 


lighter engines mean overall car weight can be 
reduced, better fuel economy results. 

Another assignment completed— another Ford First — 
and one more example of how Ford Motor Company 
continues to provide engineering leadership for the 
American Road. 



MOTOR COMPANY 

The American Road, Dearborn, Michigan 

WHERE ENGINEERING LEADERSHIP 
BRINGS YOU BETTER-BUILT CARS 



Editorial Comment 


Student-Faculty Forum 


Professor Louis dePian recently introduced to a group of seniors an educnHnrv-,1 ^ , 

viously unavailable here.. He suggested that a student-faculty discussion or forumT^ntli^ 
for the purpose of obtaining comprehensive answers to student's technical questions A 
table approach to education is not new since it has been used for centuries at many institutions 

The avowed purpose of the forum would be to provide a means for diversifvinn ^ 
tiona I process. A relaxed atmosphere will minimize the student-teacher relationship 9 a duca " 
age a more liberal exchange of Ideas. Several faculty 

disciplines can be treated with equal competence. In order to maintain maximum Ink f ® ren 
uhhty, questions will be limited to those disciplines of concern to advanced students It • ^ afl j 
that the spontaneous questions will be relatively comprehensive, and that restricted question wfl I 
be submitted in advance so that greater applicability may be achieved. ^ nS Wl 

One important consideration is that this type of gathering will be of interest onlv, 
students sincerely desiring to broaden their educational backgrounds. Those students I^t th ° S6 
only in obtaining a degree and not the advantages offered by the university communit nf ®rested 
tain I y no. be interested. However, those students wishing toLnefZore I^Uy while tL^oh?-' 

a degree will find that the forum will provide an opportunity for them to derive areater y h! bt °r- n . 
from the university atmosphere . ^ r benefit 

M echeleciv feels that a real opportunity for a more complete education will be Inst if 
dents do not support the forum whole-heartedly. It will provide students with nnn~ * St st r u_ 
obtaining answers to specific questions and an understanding of basic problems connerTd^ 
other disciplines. The first impulse has been provided by the faculty and a concerted effa^Ml 
be made to maintain an informal attitude. The atmosphere will promote comhinprl • Wl11 

curiosity, with two or three of the group answering theses, ions bTTTse of & tjoZ T T' 
edge in a specified area. y carer Knowl- 

It is significant that the idea was proposed by a faculty member with i , • 

students must prove their interest by their attendance. The forums will be ooern£d at '° n that 
basis this spring and will be continued next fall only if sufficient interest is shown ^ °S a c tr,al 
dePian firmly believes that the faculty cannot refuse to provide such a service if the'Vt. , Professor 
mood it. In addition, the possibility of expansion to include another meerino of intlr^r, ^ 
dents m the introductory level will be provided if so desired. This meeting could be mode ate^h" 

vonc3 e forum °' 9 °' e S ' ude " ,S °" d W ° U ' d inV ° lve ° f »phi»ticotl^ofTte1,d- 

Page nineteen of this issue contains information pertaininq to the time and | 

,rs. forum Students must indicate interest by their attendance H The forLs „re to ^ 0 ^ ** 
If this most worthwhile venture is given careful consideration by all students the 
none other than a resounding success. e resu " can be 
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This month's cover depicts the measurement of force by 
the use of Newton's Third Law. The photograph was 
taken from an exhibit by the National Bureau of Stan- 
dards on the State of the Art of Measurement. 


Published at the George Washington University by direction of the Engineers’ 
Council. Published six times during the school year in October, November, 
December, March, April, and May. Second class postage paid at Washington, 
D. C. Address communications to Mecheleciv Magazine, Davis- Hodgkins 
House, George Washington University, Washington 6, D. C., or telephone 
FEderal 8-0250, Ext. 528. 


Subscription Prices Two Dollars CHANGE OF ADDRESS: Send your new address at 

least 30 days before the date of the issue with 
which it is to take effect. 


The authors of this article were the two people most respon- 
sible for the success of Engineers' Week. Both of them are 
electrical engineering students and both have been active on the 
Engineers' Council . Phil was Engineers' Open House Chairman 
and he is a member of the IEEE and Phi Sigma Delta Fraternity. 
He plans to graduate in June and continue employment at the 
Harry Diamond Laboratories. Richard was the IRE representa- 
tive to the Engineers’ Council and he is also a member of 
IEEE. He plans to graduate next February. 
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ENGINEERS’ 


Again this year the students of the School of 
Engineering and Applied Science, under the spon- 
sorship of the Engineers' Council, successfully 
completed the Engineers' Week activities. At- 
tendance this year approximately doubled last 
year's 500 visitors and student participation was 
increased considerably. 

Industrial participation kept pace by pro- 
viding a greater variety of interesting exhibits. 
The participation by all factors indicates a grow- 
ing usefulness and success of the Engineers' 
Week publicity. 

The activity has grown tremendously since 
its origin as Parents' Day a few years ago. The 
first Parents' Day was sponsored by the faculty 
and received somewhat modest attendance. Two 
years ago the faculty cooperated with the Engi- 
neers' Council in introducing the purpose of 
Engineering and Engineering education to ap- 
proximately 100 visitors. Last year. Engineers' 
Days became the sole responsibility of the Engi- 
neers' Council which responded by providing 
many exhibits and student projects for the visi- 
tor's enlightenment. 

This year, Engineers' Week was held in 
conjunction with National Engineers' Week, Feb- 
ruary 18 through 23, and it was nominally spon- 
sored by the National Society of Professional 
Engineers. The main purpose of Open House was 
to interest high school students in a career in 



Visitors observing one of the many informative exhibits. 



science or engineering. Throughout the entire 
planning of this year's Engineers' Open House, 
three main factors were emphasized. These 
factors were publicity , exhib its , and student par- 
ticipation . Over 500 letters were sent to various 
science clubs and groups within the metropolitan 
area. Positive responses from as far away as 
Havre de Grace, Maryland, supported the theory 
that the interest needed only the stimulus. The 
Engineers' Council, in coordination with the uni- 
versity's Public Relations Department, sent 
literature to all the local newspapers, radio and 
television stations. Two of the newspapers, manv 
of the radio stations and two of the television 
stations covered our event. Private industrial 
and governmental agencies were contacted, in- 
formed of the purpose of Engineers' Week’ and 
invited to participate. Most firms responded to 
the invitation by submitting a model or system 
exhibit. As visitors to the event will attest, manv 
of these exhibits demonstrated a highly refined 
degree of precision and certainly all were in 
formative. The students and staff of the School 
of Engineering and Applied Science were called 
upon to devise experiments and to man the ex- 
hibits. This they did with much enterprise and 
enthusiasm. Student participation carried -th 
bulk of -Engineers' Week to the visitors Th* 
main point stressed was what we the student 6 
and faculty of the School of Engineering and Ad 
plied Science were doing. Members of the en P ~ 
neering societies, IEEE, ASCE and ASME de~ 
vised student exhibits. A high opinion of ’theil 
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The new hydraulic Universal Testing Machine. 

effort was reflected in the votes cast for these 
student exhibits. 

Incoming guests were met in the lobby, and 
invited to sign the guest register. Since many 
visitors were young people, and since they some- 
times came in quite sizable groups, all of them 
did not sign the register. In spite of this a rec- 
ord number of visitor signatures (609) were 
registered and an estimated 1,000 guests were 
admitted. In Room 102 the visitors were con- 
ronted with their own image on a closed circuit 
television system provided by Video Engineering, 
Inc. In the same room was an animated display 
by the Applied Physics Laboratory of Johns 
Hopkins University, featuring the ANNA Geodetic 
a ^ e ^^ e > a high intensity light source placed in 
kit to facilitate more accurate measurements 
o distances on earth using triangulation methods . 

the corridor a display by the National Bureau 
o Standards showing the state of the art of mea- 
surement encompassed most of the recent de- 
velopments in that field. In Room 200 guests saw 
two futuristic water vehicles , hydrofoil and hydro- 
plane models loaned by the Bureau of Ships. In 
the same room was an anti-submarine warfare 
exhibit by Vitro Engineering, Inc., which outlined 
the projected developments in that area of de- 
ense. Further along on the second floor the 
army exhibited a model of the Camp Century 
arctic base which is a self contained atomic - 
powered underground geological base under the 
polar snow cap. After a climb to the fourth floor, 


the visitors witnessed, or rather heard, a voice 
modulated transmission from one end of the cor- 
ridor to the other. The message was sent out and 
received over two helical antennas, a product of 
the electrical engineering project laboratory. In 
the electronics and power laboratories visitors 
showed interest in the analog computer, logic 
circuits, and modulation techniques. Also they 
were instructed to have a healthy regard for ex- 
posed wires. The last demonstration model on 
the fourth floor was the Heart Pump. This work- 
ing pump was devised by the Harry Diamond 
Laboratory in conjunction with Walter Reed Army 
Hospital. The pump operated solely on com- 
pressed air which was constrained by a fluid am- 
plifier to operate on a diaphragm. This in turn 
oscillated back and forth pumping the blood 
through the model. The simplicity of this con- 
cept and its reliability were underscored by the 
fact that it operated continuously for five days 
without a breakdown and without supervision. 
The tour guides then conducted the visitors down 
to the basement to witness several tests in the 
mechanical engineering laboratories. The ef- 
fects of a shock wave propagation through a long 
tube impressed the visitors, but the actual de- 
struction testing of the concrete and steel test 
specimens made a distinct impression on most 
guests. This was reflected in the poll taken 
afterwards which indicated that the materials 
laboratory was the most popular exhibit. After 


(Continued on page 16) 



Richard Shearer at the console of FLAC II. 
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PNEUMATIC COMPUTERS 



Progress in the field of digital computers in 
the past decade has been truly remarkable. One 
such advancement is the pneumatic digital com- 
puter. The scope of engineering in the future 
may be greatly affected by this computer if it 
fully realizes its potential in many widespread 
applications . The major feature of the pneu- 
matic computer is a bistable, or flip-flop, ele- 
ment that operates on a compressed gas. This 
computer is similar to an electronic digital 
computer in many ways. However, there are 
several features of the pneumatic computer that 
are uncommon to the electronic computer and 
may be more useful in some applications. These 
advantages include a wider temperature range, 
denser packaging, and simplicity of the power 
supply. 

Digital circuitry depends on a signal timing 
and duration, not on magnitude. For this reason 
the effects of non-linearities and non-precise 
power supply regulation pose no problem in digi- 
tal pneumatic computers. The heart of the com- 
puter is the instrumentation of a pneumatic diode 
and the bistable amplifier. In pneumatic cir- 
cuitry, a diode is an orifice operating above 
critical flow, i.e. gas flowing through the throat 
at or above the speed of sound. Since a pneu- 
matic resistance is an orifice or capillary, the 
instrumentation of diode logic circuits involve 
the appropriate interconnection of orifices and 
capillaries of various sizes. 

The basic bistable element composes the 
memory of the computer. It consists of a small 
ball that can be stable in either of two positions 
depending upon the external conditions affecting 
it. The ball moves freely, but not loosely, in a 
cylindrical housing having four tubular connec- 
tions, as shown in Figure 1. The connections 1 
and 2 are supplied through separate flow re- 
stricting orifices by a common pneumatic supply 
at a pressure Ps. The connections 3 and 4 are 
open to the atmosphere. 

The forces on the ball are the resultant of: 
(1) P s acting on the area of the seat opening and 


A NEW APPROACH 


i 



2 


Fig. I 

tending to force the ball away from A (see Fig 
ure 2); (2) the pressure in the cylinder acting on 
the entire ball area, urging the ball toward A 
and (3) a very small pressure on the ball area 
less the seat area due to the back pressure at 3 
tending to force the ball away from A Th ’ 
switching time of the ball is ten millionths of ! 
second. a 

The output of the device can be taken as the 
pressure drop across the supply orifices, where 
the orifices in this case are analogous to the 
load resistors in a vacuum tube circuit. Th 
gain may be defined as the ratio of the dr 
across the supply orifice to the magnitude of the 
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Tiny black box per- 
forms the same func- 
tions as the transparent 
laboratory model of a 
pneumatic computer 
module i.c., six flip- 
flops. Designers expect 
to reduce the size of 
the module even more. 
Elements can be pack- 
aged to a density of 
2,000 to 4,000/cubic 
inch. 



input pressure, and is controlled by installing 
flow restrictions in branches 3 and 4 of the bi- 
stable element. The bistable element operates 
in terms of pressure differentials, and does not 
require overly accurate control of the supply 
pressure, temperature, or leakage. A possible 
gain of a stage may be approximately 100. 

Another advantage of this computer is that 
pneumatic signals are converted to electrical 
signals by simple methods. This is done by 
sensing the movable ball by means of a coil, or 
capacitor plates, in the walls of the cylinder. 

Because of the temperature sensitivity of 
modern semi-conductors in electronic computers 
many difficulties are encountered, mainly in the 
area of the heat capacities of the devices and 
thermal runaway. The pneumatic computer would 
be able to operate in temperatures ranging from 



-100°F to +2000°F without provision for heating 
or cooling. It will be free to operate in almost 
any radiation environment since it will have no 
solid state or other electronic components. 

The bistable element can be packaged at 
approximately 3000 per cubic inch with all inter- 
connections. 

The high packaging density of pneumatic 
computers would allow the construction of a me- 
dium size digital computer complete with matrix 
memory that would occupy a volume approxi- 
mately 5.5 x 5.5 x 1 inches. The assembly is 
packaged with module construction consisting of 
a stack of five perforated and two solid matrix 
plates. Circuit connections are made by drilling 
through the matrix plates at the desired positions . 
The plates can be manufactured from any mate- 
rial that can be photoetched or chemically ma- 
chined. 

The power consumption of the pneumatic 
computer is comparable to that of an electronic 
computer of a comparable capacity. Other ad- 
vantages include: low cost and low risk of per- 
manent damage caused by poor power supply 
regulation, temporary open or short circuits, or 
overloads on the output. 

The only serious disadvantage of this com- 
puter is its relatively low speed (as compared to 
a fast electronic computer) for it operates in the 
range of 10 to 100 kc. 

However, most of the speed disadvantages 
can be eliminated by using the computer to oper- 
ate in parallel rather than in series. Several 
problems would be introduced into the computer 
at the same time thus yielding the same quantity 
of output in any given period of time. Another 
consideration is that many computer applications 
do not require the speed available in electronic 
computers and the advantages afforded by pneu- 
matics could make their future application very 
attractive. Information for writing this paper 
was obtained from Kearfott Division of General 
Precision, Inc. and Electromechanical Design. 
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ASCE 


THETA TAU 


At the March meeting of the ASCE, Bill 
Pryor was elected as the representative to the 
Engineers' Council. Following a discussion of 
a proposed field trip to be held in April, two 
movies were shown — "New Shapes In Concrete" 
and "Concrete In The Sixties." 

IEEE 

Professor C. D. Ferris presented a talk to 
the IEEE on "Biomedical Electronics" which 
included a discussion of the techniques used to 
determine the rate of blood flow and the dangers 
involved in being near high power radio fre- 
quency radiation. Professor Ferris concluded 
the interesting lecture with a demonstration of 
several instruments used in biomedical studies. 
At the business meeting Judith Popowsky was 
elected as the IEEE representative to the Engi- 
neers' Council for the year 1963-64. 

ASME 


This past month the brothers of Theta Tau 
Fraternity participated in several varied func- 
tions. On March 2, a mixer was held at the 
Davis -Hodgkins House to introduce the active 
members to the prospective pledges. At the 
business meeting on March 13, the fraternity 
announced the pledging of Stanley Barr, Millard 
Carr, Bill Pryor, Phil Pendleton, and Chip Young. 
An April meeting was planned to provide infor- 
mation pertaining to professional engineer's 
registration. In addition, Richard Singer was 
elected as Engineers' Council Representative 
from Theta Tau and final plans were made for 
the Pledge Banquet and Ball on March 23. The 
Banquet and Ball was held at the Park Arlington 
Motel and the pledge class celebrated the Golden 
Anniversary of the Presidential Press Confer- 
ence with one of their own variety. But bowling 
afterwards ? Now really, men. 


SIGMA TAU 


The ASME's opened their meeting by elect- 
ing Jerry Edwards as representative to the Engi- 
neers' Council and Professor Anand as faculty 
advisor. The annual paper contest was held and 
the results are as follows: first prize of $25 to 
Jerry Edwards for "High Precision Solution 
Calorimeter", second prize of $15 to Doug Jones 
for "Optimum Design of Cams", and third prize 
of $10 was awarded to Richard Singer for his 
paper on "Metacentric Stability of Submerged 
Bodies." Jerry Edwards will represent the sec- 
tion at both the Washington, D. C. Area ASME 
meeting, March 28, and the Region III Confer- 
ence April 19 and 20 at Pennsylvania State Uni- 
versity. Members are invited to attend both 
meetings. 


Sigma Tau held its elections at the April 
meeting with the following results: 


President 
Vice President 
Secretary 
Treasurer 
Historian 

Corresponding Secy. 


— William Kolb 

— Tom McIntosh 
Carlos Alonso 

— Marvin Spivak 


j unn iNemecl 
Engineers' Council Rep. — Ashok Kalel 


After elections, plans were discussed for an 
initiation banquet and ball to be held on April 20 


(Continued on page 18) 
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“Will I find exciting, rewarding challenges at W. E.?” 


They happen to be our specialty. Consider just a few 
of our project areas in Western Electric’s role of de- 
veloping manufacturing techniques for Bell System 
communications: miniaturization, electronic switching, 
computer-programmed production lines, microwave 
radio relay, television telephones, optical masers, 
data transmission. Working closely with our research 
team-mate, Bell Telephone Laboratories, Western 
Electric engineers are even now creating and imple- 
menting communications progress planned for the 
1970’s— and beyond. You will start participating right 

Western Electric MANUFACTURING 

An equal opportunity employer 


away in unique, creative challenges. Opportunities for 
rewarding careers are open now for electrical, me- 
chanical, industrial and chemical engineers, and also 
for physical science, liberal arts and business majors. 

For detailed information, get your copy of the Western 
Electric career opportunities booklet from your Place- 
ment Officer. Or write College Relations Coordinator, 
Western Electric Company, Room. 6305, 222 Broadway, 
N.Y. 38, N.Y. Be sure to arrange for an interview when 
the Bell System recruiting team comes to visit your 
campus this year— or during your senior year. 

AND SUPPLY UNIT OF THE BELL SYSTEM 



Principal manufacturing locations in 13 cities • Operating centers in many of these same cities plus 36 others throughout the U. S. • Engineering Research 
Center, Princeton, New Jersey • Teletype Corporation, Skokie, Illinois, Little Rock, Arkansas • General headquarters, 195 Broadway, New York 7, New York 


At SIRS you design systems that bring 




In research and development at IBM, engineers and sci- 
entists are exploring new methods, materials, and ideas— 
a new world of data processing tools and techniques to ex- 
tend the reach of man's mind. In space, IBM miniaturized 
computers will guide satellites into orbit, gather informa- 
tion from the stars, store data, and relay it on command 
back to earth. The IBM developments that make possible 
these systems for broadening man’s grasp of the universe 
—and the new technologies that result from the applica- 
tion of data processing systems— form a firm basis for fur- 
ther progress in the development of information systems. 


IBM is at work on applications of data processing co" 
cepts to meet the urgent need for effective informatio' 
handling systems for gathering vast quantities of dau 
assembling collected data, storage, and making vital i r ’ 
formation instantly accessible. For example, large-sca 
computer systems have been developed for coordinate 
the coast-to-coast network of airline flight reservation; 
Other computer systems handle research calculation: 
for nuclear and thermonuclear energy. For automat 
bank check processing, systems read characters irr 
printed on checks with magnetic ink. 



a new world of concepts in data processing 

There's an immense challenge in developing new con- 
cepts in data processing. At IBM you can build a reward- . 
ing future in fields such as: Physics • Chemistr y , ^ Mathe-j 
matics • the Engineering Sciences « Sol ids 
nomcna • Systems Design • Circuitry andEbjge Pee.; ;;u. 
The IBM advanced-education 
tional backing for earning gradual 
your choice. IBM, an Equal 
full range of company-paji&fci jS I 
on career oppQrtunittes,'#ri w^ B 
IBM Corp,,,Qiait^™pRl^H 


With each new advance in the application of data process- 
ing, new worldsof opportunity areopeningupfor engineers, 
scientists, and programmers at IBM. The exploration of 
data processing methods offers a range of stimulating 
assignments in engineering, design, and development. 
Projects now under way at IBM include: Automatic lan- 
guagetranslation • Industrial process control • Long-range 
weather prediction • Space-borne inertial guidance sys- 
tems • Systems using plain language instructions and pro- 
gramming for computers • Information retrieval systems 
which locate document pages in seconds. 


egress in the field of 
ity Employer, offers a 
i. For further details 
agerof Employment 

Ave., N. Y. 22. N. Y. 






THETA TAU 


MECH MISS 


Anyone concerned with student activities is certain to 
encounter ourMech Miss for April, Linda Sennett. Linda is an 
elementary Education major and is Student Activities Assistant 
for the university. In her spare time, Linda manages to be 
Student Council Vice-President and Big Sis President. She has 
President of Phi Sigma Sigma Sorority and she held various 
0 byMortar C Board LOSt "'° S named °ut standing sophomore 
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RELIABILITY - THE ENGINEERING CHALLENGE 


hj (^Aenklmy, Cf\j. 


This paper is intended to introduce the young 
engineer to the problem of reliable performance 
of equipment. While it is aimed principally at 
electronics engineers (since the problem is most 
acute in this field), this does not abrogate its 
validity in other disciplines. 

According to a current definition, reliability 
is "the probability that an equipment will oper- 
ate without functional failure for a specified pe- 
riod of time and under specified conditions". In 
other words — "It was designed to work. How 
long and how well will it do so?" The impli- 
cation appears to be that there is such a thing as 
unsatisfactory performance and that someone 
considers it to be a problem. Why has the re- 
liability of equipment become a problem? Fail- 
ure-free operation has never been guaranteed by 
any manufacturer and is not really expected by 
the average customer. Cars, home appliances, 
bridges, buildings --all fail on occasion. A quick 
glance in a telephone book will reveal the extent 
of the repair business. So why is there all of this 
fuss ? 

Suppose a manufacturer uses ten thousand 
tubes to make two thousand five -tube radios. 
The tubes have an assumed probability of fail- 
ure of 0.00005 per hour of operation and, in 
service, the radios operate two thousand hours 


a year. 

What can be 

expected to 

happen to the 

original 

tubes ? The 

binomial probability dis- 

tribution will yield the following. 


No. of 

Probability 



Failures 

of 

No. of 

Total Tube 

per Set 

Occurrence 

Customers Failures 

0 

0.59049 

1181 

0 

1 

0.32805 

656 

656 

2 

0.07290 

146 

292 

3 

0.00810 

16 

48 

4 

0.00045 

1 

4 

5 

0.00001 

0 

0 


1.00000 

2000 

1000 
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If a customer is not displeased should he 
obtain at least six months of uninterrupted serv- 
ice, it is apparent that more than 99% of the cus- 
tomers are satisfied. Yet, there have been 1000 
failures. If this same batch of tubes had been 
placed in a ten-thousand tube computer for the 
same number of operating hours, it would have 
operated, on the average, only two hours between 
failures. The impact of the failure distribution 
has changed. One thousand failures distributed 
among two thousand customers gave passable 
results. Almost 60% of them had no failures at 
all and would swear by the product. The same 
one thousand failures concentrated in one cus- 
tomer produced an intolerable situation. It i s 
more likely that he is swearing at the product 
rather than by it. The producer of the computer 
has gained only ill-will and has certainly lost his 
customer and probably his reputation. 


Complexity of equipment, it can be con- 
sidered, is a major contributor to unreliability. 
It is not the only one. There is a continual pres- 
sure to advance the state-of-the-art in engineer- 
ing. Equipment must perform better, must be 
more accurate, more sensitive, or more diver 
sified. It must be lighter, smaller, cheaper and 
operate in increasingly severe environments All 
of these factors contribute, but it must be recog- 
nized, too, that there has been at least a partial 
abdication of engineering responsibility. It has 
been much too easy to shrug off poor reliabilitv 

and to blame itupon cost, schedule, requirements 

or similar scapegoat, or, as is more common to 
ignore it altogether. Yet, some studies conducted 
by the military have revealed that up to 40% of 
all failures are directly attributable to design 


Just how important is the reliability prob- 
lem? Again, it is necessary to have recourse 
to some of the military studies. One conducted 
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by the Navy showed that the maintenance cost of 
shipboard electronic equipment was twice the 
original cost in the first year. An Air Force 
study revealed that it cost ten times the original 
equipment cost to maintain it over a five-year 
period. What individual would pay twice the pur- 
chase price of his car every year to keep it in 
running order? Over and above the criterion of 
cost, at least in military applications, are such 
intangibles as operational readiness, defense 
capability, and even human lives. 

With the nature and the extent of the prob- 
lem known, what can the engineer do to alleviate 
it? First, the engineer must again assume the 
complete responsibility for the performance of 
his designs, including that in the time domain 
even though this discomforts him. Beyond this, 
the exact definition of the entire program to a 
reliable design will depend upon the specifica- 
tions. However, there are some general guide- 
lines which can be drawn. 

The first and most difficult requirement is 
an inversion of thinking. The engineer, accus- 
tomed to analysis in terms of achieving success- 
ful circuit or equipment performance, must in- 
stead examine the ways in which it can fail to 
perform properly. From this arises the second 
requirement — a critical analysis of the circuit 
to define a failure of performance and to deter- 
mine what constitutes the modes of failure of a 
circuit. Thirdly, determine what the modes of 
failure of the selected components are. Are 
these compatible with the circuit or will the fail- 
ure stress other components? A fourth require- 
ment is analysis of the circuit equations to deter- 
mine the effect of component tolerances. This 
may be in terms of the worst possible case, but 
it is normally performed by the combining of 
variances. The latter is a statistical technique 
but it is not difficult to learn or to use. As a 
fifth requirement, there is stress analysis. What 
are the ratios of applied to rated stresses ? 


These will include all of the electrical stresses 
and should certainly include the effects of all of 
the environmental stresses. Temperature, shock, 
vibration, and radiation, to name but a few of 
these, can produce only degradation of circuit 
reliability. Sixth, there are methods available 
to assess reliability and to improve it if it is not 
satisfactory. The engineer should learn and use 
them. 

It is to be noted that much has been said of 
analysis. For the main part, this is not mathe- 
matical. But it is tough-minded, exacting, and 
thorough. Let's be realistic. It is going to take 
time. Fortunately, there are several benefits. 
First of all, the time that is lost is made up sev- 
eral times over in the breadboard stage of de- 
sign. Secondly, the engineer will know his cir- 
cuit in all of its facets. Third, the steps become 
more fluent with use. Finally, there is the re- 
ward of pride in good engineering. 

Eventually, the circuit is going to be as- 
sembled and tested. One last note should be 
added to the technique. Data acquired from a 
test of a single sample has little to recommend 
it, even for engineering purposes. Statistical 
validity may be impractical to achieve, but small 
sample sizes of three to five with simple analysis 
will eliminate most of the gross errors which 
creep into design. 

The entire process can best be summarized 
as follows. Think negatively. Know components 
thoroughly. Analyze the stress effects and fail- 
ure modes. Test or measure results on more 
than one sample. Use every bit of information 
available. For, as the needs of a complex society 
grow ever more demanding, reliability will be- 
come increasingly necessary. It is the engineer's 
responsibility to provide what a dynamic society 
requires. How will you meet it? 
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ENGINEERS’ WEEK - 1963-Continued from Page 5 



Douglas Jones demonstrates the metals selector exhibit. 


climbing to the mezzanine, the guests saw an 
operating model of the Corps of Engineers' latest 
development in land tractors. In the fluid lab- 
oratory the smoke tunnel visually illustrated the 
laws of fluid flow over various shapes while the 
wind tunnel demonstrated the effects of lift and 
drag. A favorite in that laboratory proved to be 
the hydraulic jump, a demonstration of energy 
dissipation in water constrained to flow in a 
plastic rectangular flume. 

To complete their tour, the visitors were 
led to the main floor again where they observed 
International Business Machines' photographic 



Phil Walcoff prepares an exhibit for the big rush. 


exhibit featuring the many space ventures involv- 
ing I.B.M. The FLAC computer was the next 
stopping place and our guests were given some 
insight into the growing field of computer tech- 
nology. This brought the tour back to the lobby 
where they had the opportunity to closely examine 
a scale model of American Telephone and Tele- 
graph's Telstar satellite. Also in the lobby, an 
Air Force exhibit depicted the various concepts 
of air power: manned bomber, strategic missile, 
and reconnaissance satellite. The final exhibit! 
the Navy Space Surveillance System, was a re- 
markable animated display depicting the tracking 
of a satellite by a ground screen concept. A 
narrow angle Radio Frequency screen is put up 
from five stations located across the Southern 
United States. Any satellite passing through this 
screen is immediately identified or marked for 
identification. In this way the SPASUR system 
maintains a watch over the nearly 300 objects 



The Anti-submarine Warfare exhibit provided bvVitn^^T 
neering, Inc. 


orbiting our planet. A large screen depicted the 
position of several of these objects as they were 
in real time . This means that while the guests 
were watching any particular satellite, the de- 
vice was indicating exactly the location and alti- 
tude of that satellite. This information was up- 
dated every minute in a continuous display of the 
object's last five positions - a fitting climax to 
a stimulating and interesting tour. 

The main reason for the success of this 
year's Open House was undoubtedly the coopera- 
tion of the students and faculty of the School of 
Engineering and Applied Science. 

Perhaps such a spirit and associative will 
to work will sustain the quality of our nation's 
engineers until their number can be brought 
its desired level. 
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HYDROCARBON FUEL CELL-A POWER 
SOURCE FOR SPACECRAFT? 

A step toward the long -sought goal of a 
practical fuel cell that will operate oninexpensive 
fuels such as natural gas has been demonstrated 
by scientists at the General Electric Research 
Laboratory. Fuel cells are devices that convert 
chemical energy directly into electrical energy 
without the use of moving parts. Most earlier 
fuel cells have operated on hydrogen, a fuel sub- 
stantially higher in cost than the common hydro- 
carbons (natural gas, propane, coal, and gaso- 
line). Cost factors are therefore likely to limit 
hydrogen fuel cells to specialty applications such 
as power sources for spacecraft and portable 
military communication systems. 

This new cell operates at high temperatures 
and incorporates novel features for "self-starting" 
and for maintaining itself at approximately 2000 
degrees F. without the use of externally applied 
heat. In addition, this cell has a solid electrolyte 
made of zirconia, a refractory oxide. Several of 
the cells have been stacked together in the form 
of a fuel battery." It is estimated that the maxi- 
mum efficiency of fuel batteries of this type would 
be in the neighborhood of 30%, using natural gas 
as the fuel. Greater efficiency may be possible 
with other hydrocarbons. By comparison, the 
typical internal-combustion automobile engine is 
about 20% efficient, large central-station power 
plants achieve about 40% and hydrogen fuel cells 
operate in the range of 50-80% efficiency. 

In the new fuel cell, the natural gas breaks 
down into carbon and hydrogen. Carbon builds 
up inside the cell to form one electrode. Oxygen 
is obtained from air which is introduced into the 
other electrode (molten silver), and oxide ions 
migrate through the zirconia electrolyte to the 
carbon electrode. The oxygen yields its elec- 
trons to the carbon and combines with part of the 
carbon to form carbon monoxide gas. The elec- 
trons are conducted out of the cell as an electric 
current. To supply heat for the self-sustaining 
feature of the cell, the left-over carbon monox- 
ide and hydrogen gases are burned within the 
cell assembly. Laboratory versions of non- 
se f-sustaining cells have operated on natural 
gas and oxygen at current densities of up to 150 
amperes per square foot at 0.7 volt. Similar 
ce s on life test at lower current densities have 
been operated for as long as 3,000 hours without 
etenoration. Among the advantages of the new 
ce is the fact that it does not require signifi- 
cant quantities of expensive catalytic electrode 
material. The solid electrolyte also has great 
structural and chemical stability. One of the 
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Principle of Operation 

OXYGEN (FROM AIR) 



SCHEMATIC DIAGRAM of General Electric’s new fuel cell shows natural gas 
being introduced at top left. The gas pyrolizes when it reaches the “hot zone” 
of the cell (2000 U F), forming hydrogen and carbon. The carbon deposits itself 
on the outside of a zirconia crucible, thus forming the anode. To supply heat, 
the hydrogen, together with carbon monoxide that is also formed in the cell, can 
be burned within the cell assembly. The zirconia crucible serves as a solid 
electrolyte and contains a small quantity of molten silver, in which oxygen from 
the air supplied to it is continuously dissolving. Oxygen ions move out of the 
molten silver carrying two electrons each through the zirconia electrolyte, then 
combine with the carbon anode, forming the carbon monoxide mentioned above 
and releasing the electrons. The electrons are conducted out of the cell as an 
electric current. 

future applications of this cell is to provide the 
power source for the two-man "Gemini" space- 
craft. 

LATEST IN THE STRUCTURE OF 
NUCLEAR PARTICLES 

Is all matter really made up of only a few 
basic particles instead of the 30 or more dif- 
ferent "pieces" now assumed to compose it? 
At one time scientists thought so. But this was 
before the host of new atomic particles, and anti- 
particles, discovered in recent years through 
large-scale atom-smashing experiments. These 
new, heavy, short-lived particles— called mesons 
and hyperons — now account for most of the known 
entities linked to the atom's nucleus. All of them 
have average lifetimes of less than a millionth of 
a second. They have so complicated the origi- 
nally simple concept of the atom that many physi- 
cists believe that matter cannot be as complex 
as it now appears and are seeking simpler ex- 
planations of its structure. Such a unifying con- 
cept was proposed in a paper recently presented 
to the American Physical Society by Dr. E. J. 
Sternglass, advisory physicist at the Westing- 
house Research Laboratories, Pittsburgh, Pa. 
Dr. Sternglass suggested that two familiar , light- 
weight particles — the electron and its positively 
charged counterpart, the positron — may be the 
building blocks from which mesons are put to- 
gether. These heavy, unstable mesons , he said, 
can be explained as pairs of positively charged 
and negatively charged electrons, arranged in 
various combinations, but always in high-speed 
rotation according to the principles of relativity 
theory. 

(Continued on next page) 
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TECH NEWS— from page 17 

Single Electron Pair is Basic Grouping 

The simplest grouping is a single electron- 
positron pair , whirling around at nearly the speed 
of lightin a tiny orbit about 100,000 times smaller 
than the diameter of a hydrogen atom. This 
simple system, is shown to have the basic prop- 
erties of the so-called neutral pi meson in- 
cluding its mass, decay behavior, lifetime, size, 
spin and parity. This meson is considered a key 
particle in explaining nuclear structure. It is 
thought to be present in the nucleus of the atom, 
where it supplies the "glue," or nuclear force, 
which holds the nucleus together. Dr. Stern- 
glass' paper extends this earlier work in two 
important respects: (1) it explains this nuclear 
force as arising between electron-positron pairs 
(pi mesons), and (2) it then extends the electron- 
positron pair concept to other nuclear particles. 

Dr. Sternglass explains the great strength of 
the nuclear force by the extremely high veloci- 
ties and close spacings of the electron and posi- 
tron in the pi-meson system. These charges, 
moving at extreme speeds, create very strong 
magnetic fields, which can attract a similar sys- 
tem only at close range. This force, however, is 
some 500 times stronger than the attraction of 
similar charges at rest. Nuclear forces thus 
would be understandable in terms of ordinary 
electromagnetic attraction, analogous to the forces 
that bond molecules together. Once the nature 
of the forces is established, it is possible to con- 
struct systems of two or more electron -positron 
pairs and to compare them with the newer, heavier 
mesons. The simplest such system (two elec- 
tron pairs or two pi mesons) mathematically 
accounts for the masses and internal spins of two 
additional mesons, the K meson and rho meson. 

Additional Heavy Particles Predicted 

Other systems, made up of three, four and 
five electron-positron pairs, similarly account 
for the masses of all the recently discovered 
heavy mesons to within a few percent of their 
observed values. In addition, other more ener- 
getic mesons are predicted and should be ob- 
served experimentally when more powerful atom- 
smashing experiments are performed. Finally, 
by combining electron-positron pairs with the 
proton as a nuclear building block, the properties 
of hyperons — unstable particles which break up 
into mesons and protons — can be explained. 
Throughout the calculations, relativistic motion 
of the basic electrons and positrons is assumed. 
The theory of relativity dictates that the mass of 
an object increases with its velocity. Under nor- 
mal conditions the effect is negligible. But mov- 
ing at speeds near the velocity of light, the elec- 
tron and positron increase in mass some 274 
times. Of all known particles, electrons and 
positrons have unique qualifications that suggest 
their choice as fundamental particles: stability, 
sameness, and indivisibility. They are stable 
even under bombardment from cosmic rays and 
the largest atom smashers; they always have the 
same properties under the same physical condi- 
tions; and they have never been found to break 
apart into smaller fragments. When they do dis- 
appear, they vanish together as a whole, with all 
their mass converted into radiation. 


CAMPUS NEWS-from page 8 


FRANK HOWARD AWARDS 

At the Frank Howard Lecture, on February 
19, several awards were presented by Engineering 
Alumni Association President Thomas Creswell. 

Distinguished Alumnus - Dean Martin A. Mason 



Outstanding graduating students: 

Civil Engineering — Fred Hood 

Electrical Engineering — Donald Miller 
Mechanical Engineering — Douglas Jones 
B. S. in Engineering — Lee Kaminetzky 


Dean Martin A. 


Mason is shown receiving the Distinguished 
Alumnus Award at the Frank Howard Lecture. The award was 
c '"“" • 


Following the presentations, Dean Mason 
presented the Frank Howard Lecture entitled 
"Some Things Old - Some Things New!" Dean 
Mason presented a brief resume' of engineering 
education since its beginning and then spoke on 
the ramifications of the new curriculum. 


ENGINEERS’ COUNCIL 

On March 13 and 14 an election was held for 
the position of Senior Class representative to the 
Engineers' Council, while the elections of the 
other four class representatives went uncon- 
tested. Freshman representatives will be chosen 
next September. For the year 1963-64, the Engi- 
neers' Council is as follows: 


Senior 
Senior 
Junior 
Junior 
Sophomore 
Sophomore 
ASCE 
ASME 
IEEE 
Theta Tau 
Sigma Tau 
Tau Beta Pi 


Bob Millard 
Ragnu Chari 
Philip Kaplan 
Vytas Tarulis 
John Starke 
Chip Young 
Bill Pryor 
Jerry Edwards 
Judy Popowsky 
Richard Singer 
Ashok Kalelkar 
Carlos Alonso 


OL 

EM 

RA 

LU 


4-3878 

2- 5673 

3- 4457 

4- 9713 
537-0123 
534-0960 

JE 3-4317 
337-1897 
RA 6-8458 
JO 2-5364 
OL 6-2082 
LA 6-7063 


INTRAMURALS 

This past month saw the close of the basket 
ball season. Playing regularly for the Engineer 
ing School were Paul Fleming, Orville Stakdife, 
John Jenkins, Dick Singer, Richard Perlut 
Tom Nivert. In April, a track meet will be heir 
Also, it is hoped that enough people will sign u 
to have a teamfor the approaching softball seasor 
Those interested in either track or softball shoul 
watch for a notice on the bulletin board. 
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Oh, hail to thee, tiny insect so 
small. 

Swimming around in my bourbon 
highball. 

Back-stroking, breast stroking, 
movement of wing, 

Now up on the ice cube, poor cold 
little thing. 

If you stay there too long, you'll 
find with remorse, 
your ankles will numb and your 
buzz will get hoarse. 

Catching cold is unpleasant for 
all little flies, 

And Bloodshot is gruesome for 
multiprism eyes. 

Some people hate flies, take my 
old cousin Sam. 

He gets in a snit when you sit in 
his jam. 

I've seen sister Sally turn red as 
a beet 

When you walk on her nose with 
your six sticky feet. 

When you walk on the ceiling, 
your brow seems to frown. 
Does blood go to your head, when 
you stand upside down? 

My optometrist friend, a dear boy 
named Rex, 

Makes bifocals for flies: he 
calls them "fly specs". 

Now You're coughing because 
you're so full of troubles ! 

Or is it the bourbon that's mak- 
ing you bubble ? 

You should get off the ice, the 
temperature's minus. 

You'll get frost in your naval, 
and a wee touch of sinus. 

by the Late Ernie Kovacs 

* * * 

A well qualified and thor- 
oughly honest woman lost out on 
a job when she gave her correct 
age — thirty eight — on her ap- 
plication. She did learn a lesson, 
however, because on the next em- 
ployment application she filled 
out, she wrote under "Age": "I 
refuse to answer the question on 
'grounds that it might tend to 
eliminate me". 


A laboratory monkey was re- 
turned to his natural habitat after 
flying three orbital missions. 
Almost immediately, he was set 
upon by a predatory female who 
would tease him and cajole him. 
Completely ignorant to the ways 
of life, he would search his mind 
to find a meaning to her behavior . 
He finally found the answer when 
one day the female became so 
incensed at him that from the 
highest tree she hurled a coconut 
that came crashing on his head. 
"Aha," said he, "Now I know, 
F = MA." (See Cover) 

* # # 

Asked to what he attributed 
his long life, the old codger said: 
I can't tell you right now. You 
see, I am still dickering with two 
different patent medicine com- 
panies and a breakfast food 
concern". 

* £ 

The difference between frus- 
tration and panic is that frustra- 
tion is the feeling you have the 
first time you discover you can't 
do it the second time, while panic 
is the way you feel the second 
time you find out you can't do it 
the first time. 

* # # 

Seventy six percent of the body 
is pure water, but there are 
many who seize every oppor- 
tunity to change their percentage. 
One of these, a CE, was stagger- 
ing along the sidewalk, when he 
lost his balance and fell — but in 
a sitting position. As he hit the 
pavement he heard the sound of 
a bottle breaking. Scrambling to 
his feet, he felt his backside. It 
was definitely wet. Slowly, he 
brought his hand around before 
his eyes, as he prayed, "Dear 
God, let it be blood". 

V ■■ c , 

* * * 

The convicted murderer was 
given the choice of electrocution 
or the gas chamber. 

"Oh, not gas" said he. "Gas 
always makes me sick afterward". 


A slightly inebriated ME went 
to get a haircut. After the barber 
was finished he held a mirror 
behind the ME's head and asked 
"Is it OK?" The ME gazed into 
the mirror before him and said, 
"Just a little longer in back* 
P lease "- * * * 


The headshrinker was appalled 
at the condition of his patient 
and told him so. 

"Doc," said the patient, "I 
know why I came here bombed 
Don't think I don't." 

The headshrinker was pleaspH 
"Tel me, why?" 

"Because I ran out of monev 
that's why". 

* * * 

Two seniors were discussing 
girls (what else). The fat one 
said, "I had a date with Josie 
Doakes last night. I took her to 
dinner, a show, and then we went 
dancing. And after all that, do 
you know what she said?" 

No," said the thin one. 

"Oh," answered the fat one 
"then you've taken her out too." 

"I suppose you and your hus- 
band worry a great deal because 
you haven't any children?" the 
doctor said to his distraught pa- 
tient. ^ 

"Oh, yes," was the reply, " We 
spend many a sleepless night 
over it." 


# * * 

We know of a falsie manufac- 
turer who lives off the flat of 
the land. i 

* * * 

It was Adam who supplied the 
parts for the first electronic de 
vice. From him we got the fi rs I 
squawk box. 


i DRAFTSMEN’S 1 
■ SUPPLIES 1| 

MUTH 
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Physical chemist. Currently working for the electronics industry. Salary by Kodak. Having a wonder 
ful time. 

Photography has penetrated everything, often unrecognized behind its disguises. With photography as 
a means of fabrication, the electronics business builds complex logic circuits smaller than the period at 
the end of this sentence. Technique depends on liquids hardened by light. Electronics engineers, know- 
ing little about photopolymerization, turn to Kodak engineers. Kodak engineers turn to Kodak physical 
chemists for the photopolymers. Ergo, we pay physical chemists to work for the electronics industry. 

lyp'cal instance of the delightfully unpredictable matchmaking that goes on in a thoroughly diver- 
sified outfit. 

Some people, who will always prefer the scientist’s way of life to any other, nevertheless derive a large 
ang from working often with engineers. Some people who class themselves engineers feel it can be a 

u lfe with °ut personal contacts with the sources of new knowledge. Kodak is a good place for these 
people to meet. 


Maybe your interests and our interests match up somewhere. Write. 


KODAK COMPANY ■ Business & Technical Personnel Department 

ROCHESTER 4, N.Y. ■ We are an equal-opportunity employer. 



MR. HILL has managerial responsibility for General Elertrir'. ,„ll 

far engineers, scientists. PhD's and technician, for ,h. . ^ "Y^" 9 ° C ’ ivi,i « 

Company. Long active in technical person l deve oam »» A. 

olsa serves as vice president of the Engineers ctn^ i s he 

board member of the Engineering Manpower Commi ■ °j- rofe5s ' onal Development, 

Societies Personnel Service and as an officer or mJTT. 


An interview with General Electric’s W. Scott Hill 

Manager— Engineering Recruiting 


One af a series . 


How to Make the Most 
of Your First Five Years 


Q. Mr. Hill, I’ve heard that my first 
five years in industry may be the most 
critical of my career. Do you agree? 

A. Definitely. It is during this stage 
that you’ll be sharpening your career 
objectives, broadening your knowledge 
and experience, finding your place in 
professional practice and developing 
work and study habits that you may 
follow throughout your career. It’s a 
period fraught with challenge and op- 
portunity — and possible pitfalls. 

Recognizing the importance of this 
period, the Engineers’ Council for Pro- 
fessional Development has published 
an excellent kit of material for young 
engineers. It is titled “Your First 5 
Years.” I would strongly recommend 
you obtain a copy.* 

Q. What can I do to make best use 
of these important years? 

A. First of all, be sure that the com- 
pany you join provides ample opportun- 
ity for professional development during 
this critical phase of your career. 

1 hen, develop a planned, organized 
personal development program — tai- 
lored to your own strengths, weaknesses 
and aspirations — to make the most of 
these opportunities. This, of course, 
calls for a critical self appraisal, and 
periodic reappraisals. You will find an 
extremely useful guide for this pur- 
pose in the “First 5 Years” kit I just 
mentioned. 

O. How does General Electric en- 
courage self development during this 
period? 

A. In many ways. Because we recog- 
nize professional self-development as a 
never-ending process, we encourage 
technical employees to continue their 
education not only during their early 
years but throughout their careers. 

We do this through a variety of pro- 
grams and incentives. General Electric’s 
tuition Refund Program, for example, 
provides up to 100% reimbursement for 
tuition and fees incurred for graduate 
study. Another enables the selected 
graduate with proper qualifications to 
obtain a master’s degree, tuition free, 
while earning up to 75% of his full- 
time salary. These programs are sup- 


plemented ny a wide range of techni- 
cal and nontechnical in-plant courses 
conducted at the graduate level by 
recognized Company experts. 

Frequent personal appraisals and en- 
couragement for participation in pro- 
fessional societies are still other ways 
in which G.E. assists professional em- 
ployees to develop their full potential. 

Q. What about training programs? 
Just how valuable are they to the 
young engineer? 

A. Quite valuable, generally. But there 
are exceptions. Many seniors and grad- 
uate students, for example, already have 
clearly defined career goals and profes- 
sional interests and demonstrated abili- 
ties in a specific field. In such cases, 
direct placement in a specific position 
may be the better alternative. 

Training programs, on the other 
hand, provide the opportunity to gain 
valuable on-the-job experience in sev- 
eral fields while broadening your base 
of knowledge through related course 
study. This kind of training enables 
you to bring your career objectives in- 
to sharp focus and provides a solid 
foundation for your development, wheth- 
er your interests tend toward speciali- 
zation or management. This is par- 
ticularly true in a highly diversified 
com nanv 1 1 L- p ( .on or n I cm »._• _ ■ 




ticularly true in a highly diversified ?. nd your ideas. Our own evn - y ° Ul 

company like General Electric where General Electric-and indus^ '^ 0 

young technical graduates are exposed ve y® as well— indicates thl7‘^ de **' 

to many facets of en*rin**rinrr o„j *_ of this ability can be or » f i^ e la 
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defies. Do you feel there bony ad 
vantage in joining early in your careeS 

A. 1 do indeed. In fact. I 

ommend you join a student chapte/on 

your campus now if you haven’t Shea* 

Professional societies offer the vo.mo 
engineer many opportunities to exn H 
his fund of knowledge through „ - 

tion with leaders in his nmf 
to gain recognition in his field n^ 0 ”’ 
make a real contribution to his prof t0 
sion. Because General Ele.-i.-; , pro ' e s- 
directly, the Company often 
fray expenses incurred by P rofe 
employees engaged in the activitfes”" 
these organizations. v iues of 

Q Is there anything I can „ 
better prepare myself for the tro ,°£- ,0 
from college campus to in 

m ^ r doing 

But there is one important .... 
may be overlooking. I would ^ y ° U 
you recognize now that your ?!'* 1 
whatever it is — is going to b } ° b ~~ 
easier by the ability to comm " ,ade 
• • . effectively. Learn to seU^.“ mCat , e 
and your ideas. Our own i ^ OUrs elf 
General Electric—...,^ i . *P er, ence at 


r D «ie exposed 

to many facets of engineering and to 
a variety of product areas. 


Q. What types of training programs 
does your company offer, Mr. Hill? 

A. General Electric conducts a num- 
ber of them. Those attracting the ma- 
jority of technical graduates are the 
Engineering and Science, Technical 
Marketing and Manufacturing Train- 
ing Programs. Each includes on-the-job 
experience on full-time rotating assign- 
ments supplemented by a formal study 
curriculum. 1 
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lish<>d by the Engineers’ r" •( " 
Professional DeLlopZntZZ J 

sells for $9 nn Tr/i-i n °rrn 0l 


Jonty of technical graduates are the Professional Develom, lct/ J 
Engineering and Science, Technical sells for $2.00 While I- n . orr,,fl < 
Marketing and Manufacturing Train- ply lasts, ho, never ™'° Urll,nit edsu 
ing Programs. Each includes on-the-job copy by s ob ‘«in 
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